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CIRCUIT DEVICE AND METHOD OF MANUFACTURE THEREOF

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a circuit device and a
manufacturing method thereof and particularly relates to a
circuit device, with which conductive patterns, ontp which
comparatively thin elements are mounted, are formed thickly
and conductive patterns, onto which circuit elements with
thickness are mounted, are formed thinly to enable the device
as a whole to be made thin, and a method for manufacturing such
a circuit device. '
Description of the Related Art

Conventionally, due to being employed in portable
telephones, portable computers, etc., circuit devices that are
set in electronic equipment have been demanded to be compact,
thin, and lightweight.

Recently, as general semiconductor devices called CSP
(chip size packages), wafer-scale CSP of sizes equivalent to
chips and CSP of sizes slightly larger than chips have been
developed.

Fig. 13 shows a CSP 66, which is slightly larger than

achipsizeandemploysaglassepoxy substrate5 as the supporting
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substrate. Here, a description shall be provided for the case
where a transistor chip T is mounted onto glass epoxy substrate
65.

On the surface of this glass epoxy substrate 65, a first
electrode 67, a second electrode 68, and adie pad 69 are formed.
A first rear surface electrode 70 and a second rear, surface
electrode 71 are formed on the rear surface of this glass epoxy
substrate 65. Via through holes TH, the first electrode 67
is e.lectrically connected with first rear surface electrode
70 and second electrode 68 is electrically connected with second

rear surface electrode 71. The transistor chip T is affixed

in bare form onto die pad 69, the emitter electrode ¢f the

transistor is connected via a metal wire 72 to first electrode

67, and the base electrode of the transistor is connected via
a metal wire 72 to second electrode 68. Furthermore, a resin
layer 73 is provided on glass epoxy substrate 65 so as to cover
transistor chip T.

Though employing a glass epoxy substrate 65, the CSP 66,
unlike a wafer-scale CSP, has the merits of being simple in
the extension structure from chip T to the rear surface
electrodes 70 and 71 for external connection and being
inexpensive to manufacture.

However, the above-described CSP 66 uses a glass substrate
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65 as an interposer and this places on limit on making CSP 66
more compact and thinner. A circuit device 80, with which such
a mounting substrate is made unnecessary as shown in Fig. 15,
has thus been developed.

AsshowninFig. 14, circuit device 80 comprises conductive
patterns 81, circuit elements 82 affixed onto conductive
patterns 81, metal wires 84, electrically connecting circuit
elements 82 and conductive patterns 81, and an insulating resin
83, cove:;ing circuit elements 82 and conductive patterns 81
while exposing the rear surfaces of conductive patterns 81.
Circuit device 80 is thus arranged so that a mounting substrate
is unnecessary and is formed more thinly and more cofnpéctly
in comparison to CSP 66.

However, with the above-described circuit device 80,
conductive patterns 81 are formed to a uniform thickness. Thus
in a case where various types of circuit elements 82 that differ
inthicknessareaffixedontoconductivepatterns 81, insulating
resin 83 is formed thickly so that circuit elements 82 with
thickness will be covered. Circuit device 80 thus became thick
as a whole and this placed a 1limit on making the circuit device
lightweight and compact.

-Also, if in the case where conductive patterns 81 are made

thin to make the device thin, a circuit element 82 is an element
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that accompanies the generation of heat, the transient thermal
resistance becomes large.

This embodiment of invention has been made in view of the
above problems, and one of objects of this embodiment is to
provide a circuit device, with which the increase of the
thickness of the circuit device as a whole can be restrained
evenwhen acomparativelythickcircuit element is incorporated,
and a method for manufacturing such a circuit device.

SUMMARY OF THE INVENTION

A circuit device of this embodiment comprises: first
conductive patterns, separated by first separation grooves;
second conductive patterns, formed more thinly than the first
conductivepatternsandseparatedbysechdseparationgroovés;
first circuit element, affixed onto the first conductive
patterns; second circuit element, affixed onto the second
conductive patterns; and an insulating resin, covering the
circuit element and the conductive patterns while leaving rear
surfaces of both of the conductive patterns exposed and filling
both of the separation grooves.

A circuit device of this embodiment comprises: first
conductive patterns, separated by first separation grooves;
second conductive patterns, formed more thinly than the first

conductive patterns, separated by second separation grooves,



10

15

20

% ”

14225-031001/F1030572US

and forming wiring; circuit element, affixed onto the first
conductive patterns; and an insulating resin, covering the
circuit element and the conductive patterns while leaving the
rear surfaces of both of the conductive patterns exposed and
filling both of the separation grooves.

A circuit device manufacturing method of this embodiment
comprises: preparing a conductive foil; coating a first resist
onto the top surface of the conductive foil; performing ef:ching
while leaving on the first resist at regions at which first
conductive patterns are to be formed to thereby form first
separation grooves that separate the first conductive patterns
and furthermore depressing the conductive foil uniformly at
regions at which second conductive patterns are to be formed;
covering the top surfaces of the first conductive patterns and
the top surface of the conductive foil at regions at which the
second conductive patterns are to be formed with a second resist
and performing etching to form the first separation grooves
deeply and form second separation grooves that separate the
second conductive patterns; affixingcircuit elements ontoboth
or either of the first conductive patterns and the second
conductive patterns; forming an insulating resin so as to cover
the circuit element and £ill both of the separation grooves;

and removing a rear surface of the conductive foil until the
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insulatingresinfilledinboéhoftheseparationgroovesbecomes
exposed.

By forming the second conductive patterns more thinly than
the first conductive patterns and affixing thick circuit
elements onto the second conductive patterns, the device as
a whole can be formed thinly. Also, by affixing elements that
accompany the generation of heat onto the thickly formgd first
conductive patterns, the transient heat resistance can be made
small.

With circuit device of this embodiment, thin first circuit
elements 12B are affixed onto first conductive patterns 11A
thathavethickness.Andthickcircuitelements12Bareﬁwﬁnted
onto second conductive patterns 11B that are formed more thinly
than first conductive patterns 11A. Thus, the total thickness,
which is the sum of the thickness of conductive patterns 11
and circuit elements 12 that are affixed on top, can be reduced.
Further thinning of the entirety of circuit device 10 can thus
be realized.

Furthermore, by mounting elements that accompany the
generation of heat, such as power semiconductor elements, etc.,
onto the thickly formed first conductive patterns 11A, first
conductive patterns 11A can be made to function as a heat sink

to reduce the transient thermal resistance.
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Yet furthermore, since fine wiring parts can be formed by
thinsecondconductivepatterns1l1B, acircuitdevice 10B, having
first conductive patterns 11A that function as a heat sink and
second conductive patterns 11B that form wiring parts, can be
provided.

Withcircuitdevicemanufacturingmethodofthisempodiment,
by etching conductive foil 40 using first resist PR2, first
separation grooves 16A.are formed and regions of condﬁctive_
foil 40 at which second conductive patterns 11B are to be formed
are made thin uniformly. By then etching cqnductive foil 40
again using second resist PR2, first separation grooves 16A
are made deep and second separation grooves 16A are formed.
Thick first conductive patterns 11A, which are separated by
first separation grooves 16A, and thin second conductive
patterns 11B, which are separated by second separation grooves
16B, can thus be formed.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view (A) and a plan view (B) showing
a circuit device of preferred embodiment.

Fig. 2 is a sectional view showing a circuit device of
preferred embodiment.

Fig. 3 is a sectional view showing a circuit device

manufacturing method of preferred embodiment.
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Fig. 4 is a sectional view showing a circuit device
manufacturing method of preferred embodiment.

Fig. 5 is a sectional view showing a circuit device
manufacturing method of preferred embodiment.

Fig. 6 1is a sectional view showing a circuit device
manufacturing method of preferred embodiment.

Fig. 7 is a sectional view (A) and a sectional view (B)
showing a circuit deviée manufacturing method of preferred
embodiment .

Fig. 8 is a sectional view (A) and a sectional view (B)
showing a circuit device manufacturing method of preferred
embodiment .

Fig. 9 is a sectional view (A) and a sectional view (B)
showing a circuit device manufacturing method of preferred
embodiment.

Fig. 10 is a sectional view (A) and a sectional view (B)
showing a circuit device manufacturing method of preferred
embodiment .

Fig. 11 is a sectioﬁal view (A) and a sectional view (B)
showing a circuit device manufacturing method of preferred
embodiment .

"Fig. 12 is a sectional view (A) and a sectional view (B)

showing a circuit device manufacturing method of preferred
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embodiment.

Fig. 13 is a sectiocnal view showing a related-art circuit
device.

Fig. 14 is a sectional view showing abrelated—art circuit
device. |

DESCRIPTION OF THE PREFERRED EMBODIMENTS |

(Firstembpdimentfordescribingtheconfigurationofaacircuit
device) '

Referring now to Fig. 1, a circuit device 10A has first
conductive patterns 11A, formed thickly and separated by first
separation grooves 16A; second conductive patterns 11B, formed
more thinly than first conductive patterns 11A and separated
by second separation grooves 16B; a first circuit element 124,
affixed onto a first conductive pattern 11lA; second circuit
elements 12B, affixed onto second conductive patterns 11B; and
an insulating resin 13, covering circuit elements 12 and
conductive patterns 11 while leaving the rear surfaces of both
conductive patterns 11 exposed and filling both separation
grooves 16. Such an configuration shall now be described in
detail. Fig. 1(A) is a sectional view of circuit device 10A
and Fig. 1(B) is a plan view of the same.

The material of first conductive patterns 11A is selected

in consideration of brazing material attachment property,



10

15

20

™ )

14225-031001/F1030572US

bonding property, and plating property, and as this material,
a conductive foil having Cu as the principal material, a
conductive foil having Al as the principal material, or a
conductive foil formed of an alloy, such as Fe-Ni, etc., is
employed. Here, first conductive patterns 11A are of a
structure in which they are embedded in insulating resin 13
with their rear surfaces exposed and are electrically separated
by first separation grooves 16A. In terms of thickness, first
conductive patterns 11A are formed thicker than second
conductive patterns 11B and, for example, are formed to a
thickness of 140um or more. Also, external electrodes 15,
formed of soft solder or other brazing material, are disbosed
on the rear surfaces of first conductive patterns 11A that are
exposed from insulating resin 13.

Furthermore, first conductive patterns 11A are

electrically separated by first separation grooves 16. Since

‘at least one constricted part 17 is provided at a side part

of each first separation groove 16A, the adhesion of first
conductive patterns 11A to insulating resin 13 is made firm.
Here, first conductive pattern 11A forms an island, on the top
surface of which the first circuit element is mounted, and
bonding pads, which are electrically connected with first

circuit element 12A via metal wires 14. At the rear surface

10
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of the device, a resist 16 covers locations at whiéh external
electrodes 15 are not disposed.

Second conductive patterns 11B are formed of the same
material as the above-described first conductive patterns 11A.
And second conductive patterns are formed more thinly than first
conductive patterns 11A. Furthermore, since the rear §urfaces
of first conductive patterns 11A and the rear surfaces of second
conductive patterns 11B.are on the same plane, the top surfaces
of first conductive patterns 11A are formed higher than the
top surfaces of second conductive patterns 11B. Though here,
second conductive patterns 11B have second circuit elements
12B with thickness affixed thereon, these conductive patterns
may also form fine wiring parts. Specifically, the thickness
of second conductivepatterns 11Bis, forexample, approximately
50um. Yet furthermore, first conductive patterns 11A and
gsecond conductive patterns 11B may be electrically connected
via wiring parts.

Here, a semiconductor element is employed ag first circuit
element 12A and is affixed in a face-up manner onto the island
formed of a first conductive pattern 11A. The electrodes of
first circuit element 12A are electrically connected via metal
wires 14 to the bonding pads formed of first conductive patterns

11A. As mentioned above, since first conductive patterns 11A

11
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‘are formed thickly, even if first circuit element 12A is an

element that accompanies the generation of heat (for example,
a power semiconductor element), first conductive patterns 11A
function as a heat sink and can reduce the transient thermal
resistance. Also as a specific example, Ia high current type
semiconductor element may be employed as first circuit] element
12A. In the case of a high current type semiconductor element,
a large amount of heat isgeneratedduring operation. The thick
first conductive patterns are thus advantageous for promoting
the dissipation of the heat generatedbya first circuit element
12A that is such a high current type semiconductor element.
As secondcircuit elements 12B, chipelementswith thickness,
such as chip resistors or chip capacitors, etc., are employed
here, and these are affixed onto second conductive patterns
11B via soft solder or other type of conductive adhesive agent.
In particular, in the case where a high current type
semiconductor element is employed as the above-described first
circuit element 12A, capacitors of large capacity will be
required in the vicinity as a countermeasure against noise.
Such large capacity capacitors are generally formed to have
a high height. Thusby affixing such large capacity capacitors
with a high height onto the second conductive patterns that

are thinner than first conductive patterns 11A, the thickness

12
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of circuit device 10A as a whole can be made thin.

Insulating resin 13 covers circuit elements 12, metal wires
14 and conductive patterns 11 while leaving exposed the rear
surfaces of first conductive patterns 11A and second conductive
patterns 11B. A thermosetting resin or a thermoplastic resin
may generally be used as insulating resin13. Insulating resin
13 also fills separationgrooves 16 that separate the respective
conductive patterns 11: Furthermore, the entirety of this
circuit device of embodiment 10A is supported by insulating
resin 13.

Themeritsof having first conductivepatterns l11A andsecond
conductive patterns 11B that differ in thickness as described
above shall now be described. A thin first circuit element
12A is affixedonto a first conductive pattern 11B that is formed
comparatively thickly. Thick circuit element 12B is mounted
onto second conductive patterns 11B that are formed more thinly
than first conductive patterns 11A. Thus even if a plurality
of types of circuit elements 12 that differ in thickness are
to be incorporated in circuit device 10A, by mounting thick
circuit elements 12B onto the thinly formed second conductive
patterns 11B, the thickness of the entirety can be kept low.
Furthermore, the heights of both conductive patterns can be

adjusted so that the sumheight of the height of first conductive

13
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patterns 11A and the‘height of first circuit element 12A will
be approximately equal to the sum height of the height of second
conductivepatterns 11Band the height of secondcircuit elements
12B. The thickness of insulating resin 13 that covers these
parts can thereby be minimized and thus the thickness of the
device as a whole can be made thin. |

First separation grooves 16A are formed between first
conductive patterns 11A-by a plurality of times of etching.At
least one constricted part 17 is formed at a middle part of
side surface of first separation groove. At constricted parts
17, thelwidth in the lateral direction is made narrower than
other parts of first separation grooves 16A. Since the side
surfaces of constricted parts 17 correspond to the side surfaces
of first conductive patterns 11A, the adhesion of insulating
regsin 13 to constricted parts 17 improves the strength of
adhesion of insulating resin 13 to first conductive patterns
11A. As mentioned above, first separation grooves 16A are
formed by etching the same locations of the conductive foil
that is the material of conductive patterns 11 a plurality of
times. First separation grooves 16A are thus formed to be
greater in their depth than in their width. Also, constricted
parts 17 are formed continuously across all side surface parts

of first separation grooves 16A.

14
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Here, since first separation grooves 16A are formed by two
times of etching, the depth of separation grooves 16A is
approximately twice their width. 1In the case where first
separation grooves 16A are formed by an 'even greater number
of times of etching, the depth thereof can be made even deeper
with respect to their width. Also, since the thickness of first
conductive patterns 11A corresponds to the depth oﬁ first
separation grooves 16A, f£irst conductive patterns 11A that are
formed more thickly than the width of first separation grooves
11A can be formed by the preferred embodiment of the present
invention.

The configuration of circuit device 10B of another
embodiment shall now be described with reference to Fig. 2'.
Circuit device 10B has first conductive patterns 11A, formed
thickly and separéted by first separation grooves 16A, second
conductive patterns 11B, formed more thinly than first
conductive patterns 11A, separated by second separationgrooves
16B, and forming fine wiring, a circuit element 12, which is
affixed onto a first conductive pattern 11A, and insulating
resin 13, covering circuit element 12 and conductive patterns
11 and filling both separation grooves 16 while leaving the
rear surfaces of both conductive patterns 11 exposed.

Circuit device 10B, with the above-described configuration,

15
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differs from circuit device 10A in that second conductive
patterns 11B form fine wiring. Specifically, since second
conductive patterns 11B can be formed to be as thin as
approximately 50um, a fine wiring structure can be realized
by etching. Thefirstconductivepatterns11A,whichareformed
thickly to function as a heat sink for a circuit element 12
that accompanies the generation of heat, and second conductive
patters 11B, which form-fine wiring, can thus be formed in the
the same circuit device 10B. Second conductive patterns 11B
can also be formed so as to be electrically continuous with
first conductive patterns 11B. Also, as circuit element 12,
the same element as first circuit element 12A of Fig; 1 may
be employed.
(Second embodimenﬁ for describing a manufacturing method)
A method for ménufacturing a circuit device 10 shall now
be described with reference to Fig. 3 to Fig. 11. This circuit
device manufacturing method of this embodiment comprises the
steps of: preparing a conductive foil 40 and coating a first
resist PR1 ontothe top surface of conductive foil 40; performing
etching while leaving on first resist PR1 at regions at which
first conductive patterns 11A are to be formed to thereby form
first separation grooves 16A that separate first conductive

patterns 11A and furthermore depressing conductive foil 40

16
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uniformly at regions at which second conductive patterns 11B
are to be formed; covering at least the top surfaces of first
conductive patterns 11A and the top surface of conductive foil
40 at regions at which second conductive patterns 11B are to
be formed with a second resist PR2 and performing etching to
form first separation grooves 11A deeply and form second
separationgrooves16Bthatseparatesecondconductivepgtterns
11B; affixing circuit elehents 12 onto both or either of first
conductive patterns 11A and said second conductive patterns
11B; forming an insulating resin 13 so as to cover circuit
elements 12 and £ill both éeparation.grooves 16; and removing
the rear surface of conductive foil 40 until the insuléting
resin 13 filled in both separation grooves 16 becomes exposed.
The respective steps mentioned above shall now be described
in detail.

As shown in Fig. 3 to Fig. 5, in the first step of this
embodiment, a conductive foil 40 is prepared, a first resist
PRl is coated onto the top surface of conductive foil 40, and
by performing etching while leaving first resist PR1 on at
regions at which first conductive patterns 11A are to be formed,
first separation grooves 16A that separate first conductive
patterns 11A are formed, and furthermore, conductive foil 40

is depresseduniformly at regions at which the second conductive

17
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patterns 11B are to be formed.

In this step, first, a sheet-form conductive foil 40 is
prepared as shown in Fig. 3. The material of this conductive
foil 40 is selected in consideration of brazing material
attachment propérty, bonding property, and plating property.
As this material, a cond&ctive foil having Cu as the principal
material,gconductivefoilhavingAlasthe;uincipalmaterial,
or a conductive foil fbrmed of an alloy, such as Fe—Ni,'etc.,
is employed. Injconsideration of subsequent etching, the
thicknesé of the conductive foil is preferably approximately
10um to 300um.

Referring now to Fig. 4, a first resist PR1l, which is an
etch-resistant mask, is formed on the top surface of conductive
foil 40, and first resist PRl is patterned so that conductive
foil 40 is exposed at regions except regions that are to become
first conductive patterns 11iA. The top surface of conductive
foil 40 is also exposed at regions that are to become second
conductive patterns 11B so that these regions will be formed
thinly as well.

Then by performing etching, first separation grooves 16A
are formed as shown in Fig. 5. Separation grooves 16A, which
are formed by etching, are for example 50um in depth and since

the side surfaces thereof are rough surfaces, the adhesion to
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B

insulating resin 13 is improved. Here, ferric chloride or
cupric chloride is mainly employed as the etchant, and the
abovementioned conductive foil is dipped in this‘etchant or
is showeredwiththisetchant. Sincegenerallywithwet etching,
etching is performed in a non-anisotropic manner, the side
surfaces become curved structures. The regions of conductive
foil 40 that are to become second conductive patterns 11B are
also etched to approximately the same depth as that of first
separation grooves 16A and the top surfaces of these regions
become basically flat.

In the second step of'this embodiment, at least the top
surfaces of first conductive patterns 11A and the top surface
of conductive foil 40 at regions at which second conductive
patterns 11B are to be formed are covered with a second resist
PR2 and etching is performed to form first separation grooves
16A deeply and form second separation grooves 16B that separate
second conductive patterns 11B as shown in Fig. 6 to Fig. 8.

First, as shown in Fig. 6, after peeling and removing first
resist PR1l, second resist PR2 is formed on the top surface of
conductive foil 40, including the surfaces of first separation
grooves 16A.

Then as shown in Fig. 7(A), second resist PR2 is exposed

and developed to expose the bottom portion of first separation
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grooves 16A and the top surface of conductive foil 40 at regions

that are to become second separation grooves 16B that separate
second conductive patterns 11B. With regard to first
separation grooves 16A, second resist PR2 is attached to a part
of the sides théreof as well.

Thenas showninFig. 7(B), by etchingthe partsof conductive
foil 40 tha't are exposed fromsecond resist PR2, first separation
grooves 16A are made deeper and second separation groovés 16B
are formed in convex shape. By the etching progressing in an
isotropic manner from the bottom surfaces of first separation
grooves 16A that are exposed from second resist PR2, first
separation grooves 16A are formed deeply and constricted parts
17 are formednear themiddle part inthedepthdirection thereof.
By thus forming first separation grooves 16A by etching a
plurality of times, constricted parts 17, which are formed
narrower inwidth thanother parts, canbe formed. Furthermore,
deep separation grooves can be formed that have a width
equivalent to that of separationgrooves formed by etching once.
First conductive patterns 11A can thus be formed thickly without
widening the width of first separation grooves 16A.

A method for forming fine wiring parts by means of second
conductive patterns 11B in this step shall now be described

with reference to Fig. 8.
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First, as shown in Fig. 8(a), the side surfaee of first
separation grooves 16A and parts at which second conductive
patterns 11B are to be formed are covered with second resist
PR2. Here, second resi;t PR2 is formed finely so that fine
wiring parts can'be formed by second conductive patterns 11B.

Then by performing etching as shown in Fig. 8(B), first
separatiorll grooves 16A are made deeper and second separation
grooves 16B are formed. Since in the above-described first
step, conductive foil 40 is formed thinly at regions at which
second conductive patterns 11B are to be formed, fine wiring
parts can be formed by second conductive patterns 11B. Here,
the mutual interval between the second conductive patterhs can,
for example, be made approximately 50um.

In the third step of this embodiment, circuit elements 12
are affixed onto both or either of first conductive patterns
11A and second conductive patterns 11B.

Referring now to Fig. 9(A), circuit elements 12 are mounted
ontobothdffirstconductivepatterns11Aandsecondconductive
patterns 11B here. Preferably, a thin circuit element 12A is
mounted onto a thickly formed first conductive pattern 11A and
a thick second circuit element 12B is mounted onto a second
conductive pattern that is formed more thinly than first

conductive pattern 11A. Here, a first circuit element 123,
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which is a semiconductor element, isaffixed in a face-up manner
onto an island formed of a first conductive patt.ern 11A. The
electrodes on the top surface of first circuit element 12A are
electrically connected by metal wires 14 to'the first conductive
patterns 11A that arebodingpads. Here, secondcircuit element
12B is a chip resistor, chip capacitor, or other chip element
and is affixed onto a conductive pattern 11B by soft solder
or other brazing material. Here for example, a high current
type semiconductor element may be employed as first circuit
elerﬁent 12A. And for example, a chip capacitor may be employed
as second circuit element 12B.

ReferringnowtoFig. 9(B), since second conductive patterns
11B form fine wiring parts here, a circuit element 12 is mounted
only onto a first' conductive pattern 11A. The same type of
circuit element as the above-described circuit element 12 may
be employed as circuit element 12 here.

In the fourth step of this embodiment, insulating resin
13 is formed so as to cover circuit elements 12 and £ill both-
separation grooves 16 as shown in Fig. 10,

Referring now to Fig. 10(A), insulating resin 13 covers
circuit elements 12 and the plurality of conductive patterns
11, and in separation grooves 16 between conductive patterns

11, insulating resin 13 is filled to fit and bind strongly with
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the curved structures of the side surfacesof conductive patterns
11. Conductive patterns 11 are thus supported by insulating
resin 13.

Also, since constricted parts 17, at which the width is
made narrow, aré formed in first separation grooves 16A and
insulating resin 13 adheres closely to constricted parts 17,
the adhesion.of insulating resin 13 to conductive patterns 11
is made strong. This step may be realized by transfer moiding,
injection molding, or dipping. With regard to the resin
material, an epoxy resin or other thermosetting resin may be
used for transfer molding, or a polyimide resin, polyphenylene
sulfide, or other thermoplastic resin may be used for injection
molding.

A merit of this step is that until covering by insulating
resin 13 is performed, conductive foil 40, which is to become
conductive patterns 11, is the supporting substrate. Though
in the related art, conductive paths are formed by employing
an inherently unnecessary supporting substrate, with the
preferred embodiment, conductive foil 40, which serves as the
supporting substrate, is a material that is necessary as an
electrode material. The merit of enabling work to be performed
while eliminating the component materials as much as possible

is thus provided and cost reduction can also be realized.
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Furthermore, the thick secondcircuit element 12Bis affixed
onto the thinly formed second conductive pattern 11B. The
uppermost part of second circuit element 12B is therefore
approximately the same 1n height as the uppermost part of first
circuit element 12A. Thusevenwhensuchathickcircuiﬁelement
122 is incorporated, . extra increase of the thickness of
insulating resin 13, which covers the circuit elements, can
be restrained.

Referring now to Fig. 10(B), here, second conductive
patterns 11B form fine wiring parts and insulating resin 13
fills second separation grooves 16B that separate second
conductive patterns 11B.

In the fifth step of this embodiment, the rear surface of
conductive foil 40 is removed until the insulating resin 13
that is filled in both separation grooves 16 becomes exposed
as shown iﬁ Fig. 11.

Referring now to Fig. 11(A), here, the rear surface of
conductive foil 40 is removed until the inéulating resin 13
filledinfirstandsecondseparationgrooves16Aandl6Bbecomes
exposed to thereby separate the respective conductive patterns
11. In this step, the rear surface of conductive foil 40 is
removed chemically and/or physically to separate it into

conductive patterns 11. This step is carried out by lapping,
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grinding, etching, metal vaporization by a laser, étc. Since
first separationgrooves 16A are formeddeeply, first conductive
patterns 11A can also be formed deeply here. Specifically,
the cdnductive patterns can be formed thickly to approximately
150um. |

Referring now to Fig. 11(B), second conductive patterns
11B that fprm fine wiring parts are electrically separated by
the same method as that described above. Since at regibns at
which second conductive patterns 11B are formed, conductive
foil 40 is made adequately thin in the above-described first
step, fine wiring parts can be formed.

Afterthisstepis completed, the rear surfacesof conductive
patterns 11 are covered by a resist 16 and external electrodes
15 are formed at desired locations. Also, by dicinginsulating
resin 13 at the boundary parts of the respective circuit devices
10 that are formed in matrix form, separation into individual
circuit devices 10 is performed. Through the above-described
steps, a circuit device 10, such as shown in Fig. 1 or 2 is
manufactured.

The respective conductive patterns 11 can be separated by
partially removing the rear surface of conductive foil 40 as
shown in Fig. 12(A) and Fig. 12 (B). Here, partial removal of

the rear surface of conductive foil 40 is performed by
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selectively covering the rear surface of conductive foil 40
witharesist, etc., andthenperformingetching. Thepartially
removed regionsg of conductive 40 correspond to the regions at
which separation groovés 16 are formed.: By separating the
respective conductive patterns 11 by such a partial removal
method, the thickness of conductive patterns 11 can be made

thick. The thermal radiation property of the circuit device

as a whole can thereby be improved.
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